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(54) SEAT BELT PRETENSIONER 

(57)Abstract: 

PURPOSE: To provide a seat belt pretensioner for 
tensioning tine looseness of a seat belt at a vehicle 
collision. 

CONSTITUTION: This seat belt pretensioner includes a 
rotary trochoidal motor 40 with a housing 44. The 
housing 44 has a wall with an inner surface defining a 
chamber 48, a rotor 42, an output shaft 66 and a means 
for rotating the output shaft by transmitting the rotation 
force from the rotor to the output shaft. The rotor 42 is 
rotatable in the chamber 48 and has fluid engagement 
surfaces 50, 52, 54. The output shaft 66 is supported for 
rotating relative to the housing. 
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17 4iC5^^tS, ^JUh^7xlf>yi4tt> XDyhl 

7 ORU^»>x:r!y^'yA-l BOSSiiLTMiy^S. »i7 

x:/i/^-//x-i 6 ott. ®;:/^:^f'tyi7«fJrffiS^ 

[0 0 3 2] 0 1 7 It. fpaLTV>?SV=i«fiiTCC>'>x:/ 
i^^ryA-ifii^l^l 6 2S^1-o 
[0 0 3 3] ^)VV^:L\Ly9\4\%. ^J^lfify^n 

- 1 6 OF*gcoxD-/ h 1 1 ^-^m^-n^yznm^xms^ 

So ^;i/h'>xlf>i^l 41*, XP^y hi 7 O^&SSL 
[0 0 3 4] yi/7^>S>3:f-l OCDf^»lC<t^T. ^ 

18 0lClflI«-rS (018) c ^rx:/^^^^yA-l 6 0 

t)Sfc> ^;vhgi^a^:&fnii 8 oiciHite-rSo »>x:/ 
^^yA-1 6 o^^lEitet- SlC"::»n, ^x^^ifyvn- 
C0SVigS5M 7 2*«^JUh':7xlf>^/'l 8 2?&U h^i^ 

^2 0A^e>9i^ait*« i^wc, ^oLzTifyvn-x^o 

<0^\^^m^l 7 4)0^ i^3;i^:$^-^;Vh*>xlf>i^2 8 
^^l^fflTc V— h'^Jl^NSSl lC0$^3;^:$^-^;^^ 
gB^)^2 87l>6cO^;l/h'?xlf>i/tt, Uh7i^^^2 0d^ 
^<D^)VV^3i\i>ifl%2^^himSLX. t?:r,:/if 
^yA-ilfii^t^l 6 2rtlc5l#ffi$nSo ^j^^ifyv. 
A-&4«^1 6 2f^^<0^;^br^xfcf>i^2 8C!>5l#a 
tli, *PSMlcMrS'^;l'h»:7xH>i^lC"r>>'3> 

^t^-yx. Timi^-vi2\zmhxi^n^R<om-i5^<o 
[0 0 3 5] 019 \z7h'^n^i^^mm\(r>mmw^\z 
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(7) 

11 

»2 1 2$^tfo ^7mir^2 1 OJi. 
1 2i:«^$»^^5^2<0^**2 1 4^-&tr» ^72 1 4 
m^Olt^\Z. v'^7h2 1 6tC0^$nTV>^o 

[0 0 3 6] :^l/x>->3:^— 1 OofPKlcioT. 7 

^Vlfy h->^7N6 ecDlHllKlSltt, -sp||*2 1 2ft 
tf2 14^:frUT. >'^7h-2 1 6*T€^$n5o 

V7h2i6fi, u h^^^^^x:/-;V3 2^&^;^h?l^ 
nx. w-Mi^-hi 2\zmvT^mmmon:^^<DMWi 

[0 0 3 7] hV. ZfUr->zyB±-7^hZfyhi^'r 20 

A2^^tS^Vr->i^Bi'-l 0O»iB<0lHllK7&^*i; 
02 ORtf02 ^^^/?iiaiC^2 3 0$* 

fo K^^^y^Jfflift^2 3 0li. :;^W7^>>^a^"-7'> 

[0 0 3 8] t5^^>:;5")ffl5i#:2 3 OtC*3ViT> 7C7hy 

i7^^;5^ifflSfr2 3 0J*, SVi|C|ElteWtB*7»:^hy^y 
hi^l^:7h6 6 aRt;;^A6 4a&^tJo i^^ty^^iftfi: 
^$:2 3 0J*. KTlcB^T^<t5tC. lHlte<^;t2?)IZ*A 
6 4 tCD7»> hT'^y h->^:7 h 6 6 aCDSJ?«?5:i^'&$ 

[0 0 3 9] i7^vy5^)ai[ft:2 3 OfC:feViT> *A6 4 
afi, ^t^rtg5SgfelC3:PCD:^A^ffl2 4 2. 2 4 4R 
r;2 4 6$W"r^« »ttx7l/57S/3>gB«2 5 Ott, 
}\^-jyifAA\zm&\Z^^^'^hX^K>. K^^^y 40 
^m^i^2 3 O;^ft0 2 OR02 1 tC^«8^*^nTV>§ 

L&V:^« ^^*;/?mSr«:2 3 0;^^t^^4«ffilC*S^g^, 
x:7l/^->3>'gStt2 5 Oli, A»>i^>i?^4 4tCMUT 
*A6 4aa:tt>{ClHlKf 

[0 04 0] x7U5^->3>gS$}2 5 0«. 
^\zm:ZSX^^^y^>iS—2b2. 2 5 4&t;2 5 6$ 

-^tJo x7l/i^5^3>«StJ7^>:ff"-2 5 2li. mio 
^ y 2 6 2 S::^; ASM 2 4 2 tc*rLT4^g:^InJ 



!|#IB¥7-3 0 9 2 0 5 
:y-2 5 4ti, m2 0!7yy'^Wm2 G 4^:^Ixmm2 

4 4\zmLx^m:^m^:^\^\zw&u y'yu^i^ay 

ffl«7><>^-2 5 6fi, ®30i^7^y5'S^266S 
:i57ASS2 4 6 lc^fc*LT¥g*lPl5t*In]JcttJEE-r^o 
[0 0 4 1] ^7^y?S3^2 6 2. 2 6 4&tf266 

tt. 02 0Rr;i*2 iicmililT*$nTii^^g:;5fR] 
!^:^\^&m\z$>^m^. 70h:fyhz^^ryhQ6afj^ 

e^lSL/TV>^o 7'>h7'^y hi^l'^he 6 ali. 
\^\zmZfX^^^^^Bm 7 2<D-5flJ{C±D^^$nT 

*Sfiffi«lc43ViT. 7»>h:/^y hi^-V^7h6 6ati. v 
•V7 hOfft2 7 2 ;c?JUT^W(itC8l(l$nTV>^60 

<^)iHiBK2 7 2$^r-rso 

[0 0 4 2] i7^-;^iai:^*:2 3 Oli, ii^, 02 OS 
Z!S2 l^zX^BX^.-^P.X^^^^i^^XikB^Zii^o 
7^7h7'u; hi^^7h6 6at3:> 7 y 5^)£it«^t^ffi<0 
^&<D^^mth^^^tr\Z. i77*y?ffi4#:2 3 Ort 
T?[Hie@fiT&^o 4tlC. 7'>h:/tyh'>ir7h6 6a 
\t. 02 0[C*5ViT^Bl2 7 StCT^^nTV^^i^ 
tC, ^;Vh?l^2.^*lRltC. ^fc5^B32 8 OtCTS^tl 

x\^^^^'^\zRM(o^)Vhm^mh:^J^\z. iHitef-s^: 

i:*«T?€f^o Lfc^toT. 7'>h7'^/h5^ir7h6 6a 

oxy-;^ (0*i^r) ^(t««Jcife^pll8T*s. 
[0 0 4 3] gf^oig3S$a^^»i^«ji*^4i;^«'& 
\z. :/l/x>'> 3:^-11^4 2 ^JWh^l'^ii^;^ 

[pJ2 7 8JCfl3i$ffit^>TlHlig-r^o ^C^Ii!e^4 2C0^ 

)Vh^\^jL^':^\^2 7 8\z:^n^wimMm}t. IS^M 
ic. m2 7 4\z^\^'^xmc:b\^x<Dt}A6 4 aomm^ 

[0 0 4 4] :Jf7A6 4a7)t^;H-§l^ii^;&InJ2 7 SIC 
mtef'StCtJn. *A±(^*A«ffl2 4 2. 2 4 4St^ 
2 4 6{i> 02 OXr;0 2 l(CT;a«8T*-r<t3IC. 
7!y5^mfi:«^2 6 2. 2 6 4B:r;2 6 6£7^7hy5;h 
->1'7 h6 6 a(;0*IHIgJ2 7 2 rt^C^S;5[^^I^^:^^^lC^!) 
a^-r. i7^>y?l?9R2 6 2, 2 6 4&r;2 6 6*«7*:?h 
r^ryhv^-V^hee a^ffi^LTVi^S^IC, 7'>hy 
y hi^'^yhlZfJl^e 4 a(DM^t)^&Mt^o cto 
T> |Hl^^4 2;0t, ^;Vh5l$ii^:^f^iI2 7 8ICI6#1K 
tt^lcon. *A6 4ali. 7'>hyy h>^1^:7h6 6 

a&'b^rc^;vh?l€2.^:5fRit::l5ite$'&^o 

^i^^:?^[Rl2 7 8T?c^7»:?h7^^y h->r7h6 6 aOlU 

[0 0 4 5] ]^m'f'4 2i!fi^}Vh3\^iL^:^fil2 7 S\Z 
\B\m-^it:b^<s h\t^mW}LU<yt'Dftm't\Z. 7^ 
h^yh-y^ryh6ea\t. ^)Vh3\^ltih:&\^2 S 0 

izmi^-r^^itii^x^^. x7i/i7i/3 >aB^2 5 0 
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(8) 
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13 

[01] HUi, *^ggo>'-h'<;i/h'>xtf>i^vh 
[02] a2fi, 0ioDi/h^^^-ofir?0T»^o 

[03] 03fi, 02<D*a3-3tC»^fcU h^^^^- 



i4 



10 



[04] 04fi. 0 2Oj|4-4IC}&ofcl5f®0"e* 
^» 

[05] 05«, 7'kx>i^3:?'-<Du-^U-hnzi 
^^i';P^-i5'(OHi(DfPSii^^TSJW0Tfc^o 

[06] 06«> 0 5o^-^<ojffiiHite$l»±r^:/D 
^>+>i^«i»*^fiiM0^feSo 

[0 7] 07«. ®2(0«fi8lC*tt^:/D^;^ + >i/«« 20 

[0 8] 0 8tt, ^3<om^\zm^^o>:;^>!fmm 
06 tmrnommmxh^. 

[09] 09tt, :/Py+>i^««C0®2CD^'^>^^&^ 

[010] 0io{i. m9 0'fuy^>^mm(r>^mm 

[011] 01 Ui. m9 0':ftsy^>ifm^<Di^m^ 

[012] 0i2fi. fuy^yi/mmomso^'i'f so 



II 2<7):/D^y:l^>i/«|«(Z)fP« 



[013] 01 3t^. 

^^^mmxs>^o 

[014] 0i4Jj:. ^%m\z^^':fU^>i^3^-^ 

^tsi^-h^)vh/^y!7)vmiLi^^^'rmmmx$>^o 
[015] 0i5fi, mi40miLi^oimmx$>^o 

[016] 01 6JJ. *Sg^lci;^:/l/x>>'3:?— & 
[017] 01 7«. 016COiSl7-17tC»t5fc»f 

[018] 01 8tt, ms^tift^rnxo^ji-fifyy 

A-^^-r0 1 7 i:igil(^0T*^c 
[019] 01 9ti, *%?glcJ;^:/^-r>v^:^-i: 

[02 0] 02 0«. *%M^C<t^yU'r>->3:^-t 
^:t>trfflVi-5i?^:y^Sa4^^^TiiW0T*^o 

[02 1] 02 1JJ. 02 0COII2 1-2 ltCt&^;?S:»f 
ffi0T»§o 

[^F^OiJiM] 

1 0 : :fUf->'yBi— 
14 :^;Wh»>xtf>:J'^ 

2 2 r'^Jl'hr^xtf^iJ^^^ffiU 
4 0 : ^-^^ 

4 2 

4 4 : /\0P>^ 

4 8 :^V>A* 

5 0, 5 2, 5 4 :SS^^^^«ffi 

6 6 : y^V^v h'>^7h 



[01] 



[02] 



[03] 



[06] 
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(10) !|$M¥7-3 0 92 0 5 



[HI 9] [02 0] 
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T^y*^*B5>'j!;>W48095, 75^^ 
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